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論 文 内 容 の 要 旨 
 
Organic anion transporting polypeptide 1B3 (OATP1B3) is a liver-specific transporter that facilitates uptake of 
various endogenous and xenobiotic compounds. Recently, it has been reported that cancer-type OATP1B3 
(Ct-OATP1B3), which is a novel OATP1B3 mRNA isoform of liver-type OATP1B3 (Lt-OATP1B3), is expressed in 
several colorectal cancer (CRC) cells and tissues. Moreover, Ct-OATP1B3 mRNA expression is reported to be 
exclusively restricted to cancerous tissues. Based on these facts, Ct-OATP1B3 is expected to have a potential to be a 
novel cancer biomarker and a therapeutic target for CRC. However, these possibilities remain unclear because 
expression characteristics of Ct-OATP1B3 mRNA have not been fully clarified in large number of CRC patients. 
Therefore, it is necessary to characterize its detailed expression profile in CRC. To this end, the mRNA expression 
profile was investigated in two different CRC cohorts (n= 39 and 97). The results showed that Ct-OATP1B3 mRNA 
expression was predominant over Lt-OATP1B3 mRNA expression in CRC, and that the mRNA was overexpressed in 
cancer-specific manner. These data suggest that Ct-OATP1B3 mRNA is a primary and cancer-specific OATP1B3 
mRNA expressed in CRC. As Ct-OATP1B3 mRNA shows cancer-specific expression profile, its diagnostic power 
was then examined in order to evaluate its potential as a cancer biomarker. As a result, the mRNA possessed high 
diagnostic power to discriminate between CRC tissues and normal tissues, suggesting that the mRNA can be a 
tissue-based CRC detection biomarker. Next, the clinical significance of Ct-OATP1B3 mRNA expression was also 
examined because such information will add further value to its mRNA as a cancer biomarker. It was found that 
higher Ct-OATP1B3 mRNA expression was associated with better overall survival in Stage II/III CRC patients, and 
that the mRNA expression can be an independent predictor for overall CRC survival in those patients. In this regard, 
the current data indicate that Ct-OATP1B3 mRNA can also be a prognostic biomarker for the patients. Meanwhile, in 
addition to biomarker potentials, cancer-specific expression of Ct-OATP1B3 confers its potential uses in targeted 
cancer therapy. To examine this possibility, it was tested if Ct-OATP1B3 can be a target molecule for 
spliceosome-mediated RNA trans-splicing (SMaRT)-based herpes simplex virus thymidine kinase (HSV-tk) therapy 
which is a suicide gene therapy targeting caner-specific pre-mRNA utilizing an artificial RNA trans-splicing molecule 
(RTM). In the current strategy, RTM was designed to generate fusion mRNA/protein between Ct-OATP1B3 and 
HSV-tk via SMaRT reaction, inducing ganciclovir (GCV, a substrate for HSV-tk) mediated cytotoxicity in 
Ct-OATP1B3 positive cells. In this study, it was firstly confirmed that Ct-OATP1B3-specific RTM mediated 
generation of Ct-OATP1B3-HSV-tk fusion mRNA/protein in CRC cells. Next, functionality of the RTM was tested in 
in vitro CRC cells and in vivo CRC tumor-bearing mice. The results showed that GCV-induced cytotoxicity 
specifically killed Ct-OATP1B3 positive CRC cells expressing the RTM. Moreover, it was found that the growth of 
in vivo CRC tumors harboring the RTM was inhibited upon GCV treatment. Collectively, these results clearly 
demonstrate that it is feasible to use cancer-specific Ct-OATP1B3 as a target of SMaRT-based HSV-tk therapy. 
Taken all data together, it can be concluded that Ct-OATP1B3-derived RNA is a promising cancer-specific molecule 
for development of not only a novel cancer detection and prognostic biomarker but also a SMaRT-based suicide gene 
therapy for CRC. 
 
 
 
 
 
 論 文 審 査 の 結 果 の 要 旨 
 
 本論文は , 有機アニオントランスポーターである OATP1B3 のスプライシングバリアン
トである Ct-OATP1B3 の mRNA 発現が腫瘍特異的であるという報告を基に, 大腸がん診断バイオマー
カーおよび治療標的としての基盤確立を目的にしたものである。 
まず, ヒト大腸がん組織由来試料を用いて Ct-OATP1B3 mRNA の検出感度・特異度の解析をおこない, 
それぞれ 80.4%と 88.7%であることを明らかにした。これらの値は既存の腫瘍マーカーはもとより, 開発
中の腫瘍マーカーと比べても極めて高い値となっている。さらに, 本研究において, Ct-OATP1B3 mRNA
の発現量が大腸がん患者予後とも関連することを見出しており, 本 mRNA が予後診断マーカーとしても
有用である可能性を示した。 
 一方, 本研究では Ct-OATP1B3 mRNA を標的とした治療法として, 転写編集技術を利用した自殺遺伝
子治療法の開発に取り組んだ。転写編集技術は, Ct-OATP1B3 pre-mRNA を自殺遺伝子の mRNA へと編集
する技術であり, これによりがん細胞特異的な自殺遺伝子発現, ひいては抗がん活性発現が可能となる。
本研究では Ct-OATP1B3 mRNA を標的とした転写編集核酸を設計し, これを Ct-OATP1B3 mRNA 陽性大
腸がん細胞に導入することにより, in vitro 及び in vivo において本遺伝子治療システムが抗がん効果を発
揮することを明らかにした。 
以上の研究成果は, 従来困難であった高精度・汎用的な大腸がんの検出や診断, および Ct-OATP1B3 陽性大
腸がん患者に対する分子標的治療, を可能するとする技術革新の基盤となっていると考えられる。したが
って, 本論文は, 博士(薬科学)の学位論文として価値あるものと認めた。 
 
